developed countries and a decline in frequency has been noticed because of widespread immunization against measles, whereas it continues to be high in developing countries like India, 21 per million and in Pakistan, 10 per million because of indifferent vaccination compliance [1] [2] [3] [7] [8] [9] [10] [11] . SSPE incidence closely relates to measles incidence 2 .There is no data about SSPE incidence in Bangladesh which can be indirectly assumed from the high prevalence of measles in spite of wide vaccination coverage. In Bangladesh with a population of around 146 million, though the routine measles vaccination coverage is 71%, with a vaccine efficacy of 85%, yet it is estimated that 40% of children in each birth cohort remain susceptible to measles. This susceptibility is due to dropout, left out, and failure to develop immunity. Furthermore an estimated 20,000 children under five years of age die of measles annually, making it the fifth leading cause of death in this age group 12, 13 .SSPE risk is at least 10 times lower (5-50 times) in individuals after vaccination compared to the risk in individuals who had measles 14 . Though many treatment protocols have been tried but no effective treatment is available till now.
This study was carried out to observe the clinical presentation and to find out the investigation profile of SSPE cases.
Material and Methods:
This study was carried out in the Department of Paediatrics, Dhaka Medical College Hospital during the period of January 2006-December 2008. During the period all cases compatible with the clinical diagnosis of SSPE were included.
The diagnosis was based on history that included age at presentation, history of measles, measles vaccination coverage, regression of milestone of development and presenting symptoms like personality change, cognitive decline, myoclonic seizure, falls to ground, loss of spontaneous speech, blindness and dysphagia. Thorough physical and systemic examinations were done. The nervous system examination includes mental state, motor and sensory deficits, ophthalmologic examination. Specific investigations include CSF routine examination as well as serum and CSF measles antibodies. However, the diagnosis was based on a combination of clinical features that was supported by investigations like measles specific antibody titers in CSF and serum, compatible EEG and neuroimaging findings. When clinical and laboratory parameters supported the diagnosis of SSPE then the case was included in the study and the findings were recorded on a previously prepared standard data collection form. Though brain biopsy is essential to confirm the diagnosis but it was not feasible practically. Their family income was also assessed as per criteria of Bangladesh Bureau of Statistics.
Results:
A total of 20 cases of SSPE were included in this study. The age of presentation of SSPE ranged from 4 years to 12 years with a mean age of onset at 8 years. The maximum number (70%) of patients was in 5-10 years age group (Table-1) . Among all the patients, 19 (95%) were male and 1 (5%) was female with the malefemale ratio of 19:1( Table-II) .Most of the patients (70%) came from lower socio-economic group ( Table-III) . Among 20 patients, 9 (45%) patients had history of measles infection, 7 (35%) had no history and 4 (20%) could not remember occurrence of measles and 14 (70%) patients were vaccinated against measles ( Table-IV) . 14 (70%) patients came from poor family income group (< Tk 4000 / month) and another 6 (30%) patients belonged to middle class (Tk. 4000 or more / month) family (Table-III) . The presenting symptoms were personality change (55%), cognitive decline (85%) and decreased school performance (55%) cases and the neurological sign-symptoms were gait disturbance (60%), myoclonic seizure (80%) and fall to ground (95%). Other involvements were speech impairment (70%), spasticity (60%), clonus (40%), dysphagia (50%) and blindness (50%).Ninety percent of the patient presented in clinical stage II (Table-V) . CSF study for measles antibody was done in all patients. Among them 18 patients were measles specific IgG positive (90%) and 2 were negative, but they had positive serum measles antibody (60%).
EEG was done in 15 patients and 100% of them had an abnormal finding which includes periodic complexes (80%), generalized spike (13.3%) and slow wave in 6.7% cases ( Table-VI) . Table-VII) .
Discussion:
Subacute Sclerosing Panencephatitis (SSPE) is a rare progressive neurological disorder that results as an indirect sequel to measles infection 3 . SSPE incidence closely relates to measles incidence. Recognizing the high occurrence of measles, this study documented the common clinical and investigation profiles of SSPE cases from a tertiary care hospital of Dhaka city. Regarding age incidence, SSPE is a disease of childhood and early adolescence 3 . The average age of presentation worldwide is between 5 and 15 years with the mean age being 9-10 years 15 . In the present study, 70% of the children were within age group of 5-10 years with a mean age of 8 years, which is consistent with above mentioned study and with the reports of Akram et al 16 .
SSPE is approximately twice as common in boys as in girls 3, 16 . The incidence is higher in males with a ratio of 2-4:1 female, although primary measles infection shows no such sex disparity 6,7 . In this study 95% population were male which correlates with the report of Garg and Cruzeiro 3,6,7 and also reflects gender disparity in seeking medical advice. In the present study 70% (n=14) patients came from low income group, which is in conformity with other studies that SSPE occurs mostly in lower socio-economic group 14, 17 .
SSPE is a post-measles complication 18 , in this study 35% (n=7) of patients did not have any symptomatic primary measles infection. It may be due to subclinical measles infection 9 or of ignorance of parents about identification of measles infection. As regards to vaccination, SSPE may develop in vaccinated children. Several reports suggested that this occurrence may be due to high prevalence of malnutrition in developing countries, improper vaccine coverage, poor quality, improper storage and transport of vaccine, subclinical measles infection prior to vaccination, poor seroconversion or vaccine failure, or circulation of atypical / wild measles virus strain [9] [10] [11] 17 .
In the study though 70% (n=14) of the patient were vaccinated, yet developed SSPE, which is not unlikely to happen in the presence of one or more factors mentioned above related to measles vaccination. The occurrence of SSPE among vaccinated children has also been reported by Akram 16 in 86% cases from Pakistan which is similar to the present report. There are no reported cases of vaccine associated SSPE because the DNA sequence of measles vaccine is different from those that of measles virus which causes SSPE 19, 20 .Moreover ,epidemiological and virological data from meta-analysis suggests that measles vaccine does not cause SSPE 11 .
The milestones of development were normal in all cases before illness which deteriorated during clinical course of the disease. In this study, cognitive decline was present in 85% patients and 95% of study population presented with H/O fall on ground. The study by Akram et al 16 documented the cognitive decline in 86% patients and motor regression in 100%, which is consistent with the present study. In the clinical stage II, myoclonic seizure is the predominant feature of SSPE. Myoclonic seizures were present in 80% of study population which was present in 74% of cases by Akram et al 16 . Seven (35%) patients developed other types of seizure during the course of the disease. Besides myoclonic jerks, occurrence of other types of seizures has also been reported by Garg 3, 7 . 20% of children presented with blindness which is one of the presentations in advanced stage of disease. Visual loss of variable type and severity has also been reported by different observers 3, 15, 17 .
The clinical characteristics of this study also coincide with those reported from Dhaka by Alam et al 17 and other studies described in the literature 7, 15, 21 .
The most sensitive ELISA method was adopted for detecting measles antibodies in CSF and serum 22 . In the CSF, measles specific IgG antibody was positive in 90% of studied population whereas the corresponding antibody in serum was positive in 100% cases (n=12). Diagnosis of SSPE was confirmed by elevated titers of measles antibodies in cerebrospinal fluid in other studies also 7, 9, 15, 16 . In SSPE, measles specific antibodies are found in the CSF due to intrathecal production of antibodies as specific immune response to virus in the central nervous system 23 . The anti measles antibody in CSF was positive in 100% of patients with SSPE in another study by Akram et al 16 .
were observed in 80% of the cases. Other EEG changes documented were generalized spikes or slow waves. 
